In the title compound, [RuCl 2 (C 6 H 6 )(C 19 H 17 P)], the Ru II atom has a distorted pseudo-octahedral coordination environment with the metrical parameters around the metallic core as Ru-centroid( 6 -benzene) = 1.6894 (11) Å , Ru-P = 2.3466 (6), Ru-Cl(avg.) = 2.4127 (7) Å ; Cl-Ru-Cl = 88.07 (2) and Cl-Ru-P = 82.77 (2), 87.65 (2) . The effective cone angle for the benzyldiphenylphosphane was calculated to be 143 . In the crystal C-HÁ Á ÁCl and C-HÁ Á Á interactions are observed.
Related literature
For catalytic activity studies on Ru II -arene complexes, see: Chen et al. (2002) ; De Clercq & Verpoort (2002) ; Wang et al. (2011); Aydemir et al. (2011) . For background to ring-opening metathesis polymerization with Ru-arene complexes, see: Stumpf et al. (1995) . For background to cone angles, see: Otto (2001) ; Tolman (1977) . For a description of the Cambridge Structural Database, see: Allen (2002 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the C8-C13 and C20-C25 rings, respectively. Symmetry codes: (i) Àx þ 1 2 ; Ày þ 1; z À 1 2 ; (ii) x; Ày þ 3 2 ; z À 1 2 ; (iii) Àx þ 1 2 ; y þ 1 2 ; z; (iv) Àx; Ày þ 1; Àz þ 2; (v) x; Ày À 3 2 ; z À 1 2 ; (vi) x À 1 2 ; y; Àz À 1 2 .
Data collection: APEX2 (Bruker, 2011); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT and XPREP (Bruker, 2008); program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: publCIF (Westrip, 2010) and WinGX (Farrugia, 1999) . supplementary materials sup-1 Acta Cryst. (2012) . E68, m1232-m1233 supplementary materials Acta Cryst. (2012) . E68, m1232-m1233 [doi:10.1107/S1600536812037154] (η 6 -Benzene)(benzyldiphenylphosphane)dichloridoruthenium(II) Alfred Muller and Wade L. Davis
Comment
The activity of the half-sandwich Ru(II)-arene complexes are well known in the catalytic transfer hydrogenation of carbonyl compounds (Chen et al., 2002; De Clercq & Verpoort, 2002; Wang et al., 2011; Aydemir et al., 2011) and for ring-opening metathesis polymerization (Stumpf et al., 1995) . Reported here is the η 6 -Ru compound containing benzyldiphenylphosphane as part of our ongoing investigation into these type of complexes.
Molecules of the title compound packs in the orthorhombic space group Pbca (Z = 8), and reveals the typical pianostool geometry for these complexes. The coordination sphere of the ruthenium is occupied by a benzene, benzyldiphenylphosphane and two chloride atoms (see Fig. 1 ). The distance between Ru and the centroid of the π-bonded η 6 -benzene ligand is 1.6894 (11) Å and the mean Ru-C bond distance is 2.198 (3) Å. The coordination of the remaining ligands to the Ru atom shows deviation from the typical octahedral geometry with Cl-Ru-Cl = 88.02 (2) and Cl-Ru-P = 82.77 (2), 87.65 (2)°. The bond distances of Ru-P = 2.346 (6) and Ru-Cl(avg.) = 2.412 (6) Å are within normal ranges (Allen, 2002) .
To describe the steric demand of phosphane ligands the Tolman cone angle (Tolman, 1977) is still the most commonly used model. Applying this model to the geometry obtained from the title compound (and adjusting the Ru-P bond distance to 2.28 Å) we calculated an effective cone angle (Otto, 2001) of 143°. The small value for the cone angle can be ascribed to the orientation of the benzylic group of the phosphane ligand, pointing away from the metal core. This orientation is fairly rare as a CSD search shows 5 out of 28 hits with this conformation (Allen, 2002 ; search conducted on all transition metals with this phosphane ligand). The preferred orientation of the benzyldiphenylphosphane ligand could be linked to the number of C-H···Cl and C-H···π interactions associated with it (see Figure 2 , Table 1 ).
Experimental
[(C 6 H 6 )RuCl 2 ] 2 (50.0 mg, 0.10 mmol) and benzyldiphenylphosphane (60.4 mg, 0.22 mmol) in benzene (25 ml) were refluxed under argon for 4 h. The resulting red solution was filtered, the filtrate concentrated under reduced pressure to ca 5 ml whereby a sample suitable for single-crystal X-ray diffraction was obtained as red plates. Analytical data: 31 P {H} NMR (CDCl 3 , 161.99 MHz): δ (p.p.m.) 30.34 (s). 1 H NMR (CDCl 3 , 400 MHz): δ (p.p.m.) 2.15 (s, 2H, CH 2 ); 5.30 (s, 6H, C 6 H 6 ); 6.43 (d, 2H, Ar-H of C 7 H 7 ); 6.85 (t, 2H, Ar-H of C 7 H 7 ); 6.97 (t, 1H, Ar-H of C 7 H 7 ); 7.35 (d, 4H, Ar-H of C 6 H 5 ); 7.44 (t, 2H, Ar-H of C 6 H 5 ); 7.67 (t, 4H, Ar-H of C 6 H 5 ).
Refinement
The aromatic and methylene H atoms were placed in geometrically idealized positions (C-H = 0.95-0.99) and allowed to ride on their parent atoms, with U iso (H) = 1.2U eq (C). supplementary materials sup-2 Acta Cryst. (2012) . E68, m1232-m1233
Computing details
Data collection: APEX2 (Bruker, 2011); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT and XPREP (Bruker, 2008) ; program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: publCIF (Westrip, 2010) and WinGX (Farrugia, 1999) . Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Ru1 0.192720 (13) 0.729519 (13) 1.097642 (10) 0.01308 (6) (7) C12-C13-H13 119.6 C4-Ru1-Cl2 103.06 (7) C19-C14-C15 118.6 (2) P1-Ru1-Cl2 82.77 (2) C19-C14-P1 119.88 (18) Cl1-Ru1-Cl2 88.07 (2) C15-C14-P1 121.1 (2) C14-P1-C20 106.10 (11) C16-C15-C14 120.6 (3) C14-P1-C7 103.15 (12) C16-C15-H15 119.7 C20-P1-C7 106.90 (12) C14-C15-H15 119.7 C14-P1-Ru1 115.99 (8) C15-C16-C17 119.8 (2) C20-P1-Ru1 110.77 (8) C15-C16-H16 120.1 C7-P1-Ru1 113.20 (8) C17-C16-H16 120.1 C6-C1-C2 120.7 (3) C16-C17-C18 120.4 (3) C6-C1-Ru1 71.78 (16) C16-C17-H17 119.8 C2-C1-Ru1 72.68 (15) C18-C17-H17 119.8 C6-C1-H1 119.7 C19-C18-C17 120.0 (3) C2-C1-H1 119.7 C19-C18-H18 120 Ru1-C1-H1 128.1 C17-C18-H18 120 C3-C2-C1 119.2 (3) C18-C19-C14 120.6 (2) C3-C2-Ru1 71.69 (15) C18-C19-H19 119.7 C1-C2-Ru1 69.60 (15) C14-C19-H19 119.7 C3-C2-H2 120.4 C25-C20-C21 117.8 (2) C1-C2-H2 120.4 C25-C20-P1 120.25 (19) Ru1-C2-H2 130.9 C21-C20-P1 121.50 (19) C2-C3-C4 120.9 (3) C22-C21-C20 120.5 (2) C2-C3-Ru1 71.11 (15) C22-C21-H21 119.8 C4-C3-Ru1 72.96 (15) C20-C21-H21 119.8 C2-C3-H3 119.6 C21-C22-C23 120.7 (2) sup-10 Acta Cryst. (2012). E68, m1232-m1233
Hydrogen-bond geometry (Å, º) Cg1 and Cg2 are the centroids of the C8-C13 and C20-C25 rings, respectively. 
